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In 1956—1957, the Public Health Service con-
ducted an evaluation of serologic tests for syphilis
known as the Serologic Evaluation and Research
Assembly (1), or SERA. In 1958, the 25th year
follow-up examination was performed on partic-
ipants in the Pubis Health..Sezyice study (2)
of untreated syphilis conducted in Macon
County, Alabama. The Reiter protein antigen
test was introduced in the United States in time
for inclusion in both of these studies thus per-
mitting a rapid evaluation of this testing pro-
cedure.
Six Reiter protein antigen tests were entered
in SERA, and two Reiter tests were performed
on the specimens from Macon County. In only
one of these tests, however, was the same level
of sensitivity maintained in both studies. This
was the KRP (Kolmer Reiter Protein) test
performed at the Venereal Disease Research
Laboratory. The following presentation is there-
fore based on this test. Among the six Reiter
protein tests entered in SERA, sensitivity (per-
centage of reactive plus weakly reactive results
in total syphilitic specimens) ranged from 72.2
per cent to 81.5 per cent, with an average of
78.2 per cent; specificity (percentage of nonreac-
tive results in specimens from presumed normal
donors and those with diseases other than
syphffis) ranged from 94.4 per cent to 97.8 per
cent, with an average of 96.0 per cent. The
KRP test had a sensitivity rating of 80.8 per
cent, or 2.6 per cent above average, and a
specificity rating of 95.3 per cent, or 0.7 per
cent below average.
Results of the KRP test in various syphilitic
categories are shown in Fig. 1. In specimens from
donors with darkfield positive, untreated early
syphilis (41 per cent of whom were in the second-
ary stage), the KRP was reactive in 73 per cent
and weakly reactive in an additional 5 per cent.
In specimens from donors treated two to four
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years prior to testing for darkfield positive early
syphilis (38 per cent in the secondary stage),
the KRP was reactive in 29 per cent and weakly
reactive in 16 per cent, or a total reactivity rate
of 45 per cent.
The highest reactivity rate (91 per cent reac-
tive or weakly reactive) is shown in the third bar
which includes specimens from patients treated
for late syphilis with a minimum of 4,800,000
units of penicillin. Unfortunately, both the
duration of infection and the length of time
since treatment are unknown. However, only
64 of the 232 donors had clinical manifestations
of tabes, paresis, aneurysm or aortic insufficiency.
The majority were classified as asymptornatic
neurosyphilis or aortitis; and most of the donors
were clinic patients still under post-treatment
observation. It is reasonable to assume, there-
fore, that the average duration of infection in the
group was relatively short in comparison with
the Macon County cases, represented by the
next three bars.
Those classified as eated" may have re-
ceived a few heavy metal treatments, almost
exclusively mercury; those "inadequately"
treated received less than 12 arsenical injections.
Although an attempt has been made during the
course of observation to maintain this treatment
status, almost half of each group have received
probable penicillin treatment for other condi-
tions, principally during the last ten years. In
addition to the two groups shown, a few patients
were treated with more than 12 arsenical injec-
tions. These are included in the total since the
more reactive the serologic test the greater is the
chance that the patient would have been treated.
Combined, these compose a group of 122 old
syphilitics with an average age of 63 years and
an average duration of infection of 39 years.
Thirty-one per cent of the group were reactive
or weakly reactive to the KRP.
In the untreated group, the average age was
69 years and the average duration of infection
43 years. The KRP in this group was reactive
in 43 per cent, nonreactive in 57 per cent, or
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RESULT OF KRP TEST IN VARIOUS SYPHILITIC CATEGORIES
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spontaneous reversal occurred in more than one
out of every two patients. In those "inade-
quately" treated, the average age was 58 years,
and the average duration of infection 36 years.
The effect of even a small amount of treatment is
obvious since the reactivity rate dropped to
22 per cent.
The reactivity rate of the KRP test, as shown
on this slide, varied from 22 per cent to 91 per
cent, depending upon stage of syphilis, duration
of infection and treatment. A comparison of the
KRP test with three Treponema pallidum antigen
tests and one nontreponemal antigen test in
these same categories is shown in figure 2.
It is well established that the antibody de-
tected by the TPI test is relatively slow in de-
veloping following infection. This is illustrated
in this chart by the reactivity rates in untreated
early syphilis. Among the other four tests, how-
ever, there is only a 4-per cent variation in rates,
with the VDRL slide and TPCF tests having
only a very slight edge over the KRP It is also
obvious in the treated early syphilis group that
resgin detected by the nontreponemal tests
(represented here by the VDRL slide test) dis-
appears niost rapidly following treatment.
Among the treponemal tests, it would appear
that the TPCF and KRP were slowest to revert
to negative. However, the lower reactivity rate
for the TPI test is undoubtedly the result of
cases being placed under treatment before
development of the TPI antibody, for as shown
in the adequately treated late syphilis group the
TPI test retained its reactivity in 97 per cent.
Reactivity in the other four tests ranged from
92 per cent for the FTA to 86 per cent for the
VDRL slide test.
With the exception of the TPI test in untreated
early syphilis and in adequately treated late
syphilis, and the VDRL slide test in treated
early syphilis, one is impressed with the simi-
larity of test results shown on this chart.
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COMPARISON OF TEST RESULTS ON S.E.R.A. SPECIMENS
PERCENT
Reacflve W. Reactive Nonreactive
FIG. 2. Comparison of test results on S.E.R.A. specimens
In figure 3, however, which emphasizes the
effect of time, the similarity disappears. The
three tests retaining the highest percentage of
reactivity all employ Treponema pallidum anti-
gen. In untreated syphilis, averaging 43 years in
duration, the TPI test was reactive in 93 per
cent, the TPCF in 88 per cent and the FTA in
87 per cent. The KRP test, however, was in
agreement with the VDRL slide—spontaneous
reversal to negative occurring in 57 per cent.
This chart again illustrates the effect of small
amounts of antisyphiitic treatment (in this
instance less than 12 arsenical injections coupled
with the passage of time. Even the tests employ-
ing Treponema pallidum antigen had lower
reactivity rates—89 per cent for the TPI, 82
per cent for the TPCF, and 74 per cent for the
FTA. Only 22 per cent of the specimens showed
reactivity to the KRP and 13 per cent to the
VDRL slide test.
On the basis of the similarity of results in
SERA between the Reiter protein tests and the
TPI tests in the syphilitic categories and 2hnost
equal specificity (96.0 per cent compared with
96.2 per cent) in the nonsyphilitic categories
and the fact that they are inexpensive tests to
perform, the Reiter protein tests are beizig used
in some areas as substitutes for the TPI test for
differentiating syphilis from biologic false posi-
tive reactors. A word of caution on the interpre-
tation of the Reiter protein tests, particularly
among elderly patients, should be voiced. Non-
reaetiye results do not mean the absence of
syphilis. It might be reasoned that if the Reiter
protein test has reverted o negative the non-
treponemal tests will also be nonreactive and
thus would eliminate the patient from the
"problem case" category. Seven per cent of the
Macon County specimens, however, were reac-
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FIG. 3. Comparison of test results in Macon County specimens
tive to the VDRL slide test and to the TPI test
but were nonreactive to the KRP test.
EDITOR'S NoTE: This paper was discussed
jointly with that of Francis W. Lynch, Anne C.
Kimball and Phillip D. Kernan, "Serologic Tests
for Syphifis Following Smallpox Vaccination
and Including Reiter Protein Complement
Fixation Technic," which immediately precedes
the present paper.
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DISCUSSION
DR. GEORGE H. KOSTANT (Irvington, N. J.):
I enjoyed both of the previous presentations a
great deal.
The presentation of Dr. Lynch essentially
confirms what the late Dr. "Chuck" Rein found
in cases of smallpox vaccination. At the Walter
Reed Hospital he investigated the incidence of
false positive reactions in a group of 129 physi-
cians who developed vaccinia or vaccinoid reac-
tions following smallpox vaccination. In the
group that developed vaccinia reactions, 50 per
cent gave positive serologic tests for syphilis
with a battery of six serologic tests. In the vac-
cinoid group 35 per cent showed reactivity with
one or more of the standard lipoid tests.
As far as Dr. Simpson's paper is concerned, I
would like to briefly mention our experiences
in a group of over 1,000 patients with the Reiter
protein complement fixation test.
In brief we have found it to be almost 100 per
cent specffic in patients with syphilis. As far as
its sensitivity is concerned, we find in early
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syphilis that the Reiter protein complement fixa-
tion test appears reactive considerably earlier
than the Treponema pallidum immobilization
(IPI) test. Following therapy the Reiter protein
complement fixation test persists in reactivity
much longer than does the TPI. We have been
fortunate enough in following a group of patients
with early syphilis for as long as 25 to 30 years
following treatment. Reactivity with the Reiter
protein complement fixation test was 49 per cent
in primary syphilis as compared to 60 per cent
with the TPI; in secondary syphilis the reactivity
with the Rciter protein complement fixation test
was 92 per cent as compared to 68 per cent with
the TPI, as long as 20 years following treatment.
DR. IRA L. SCHAMBERG (Elkins Park, Pa.):
We physicians are being faced with a constantly
increasing number of code designations, two,
three, four letters put together. Our secretary, I
know, shudders whenever he hears one of these.
Many of us, on the other hand, feel that such
abbreviations serve a useful purpose. However,
it is most unfortunate when two different sets of
code letters are applied to the same test. I believe,
and Dr. Simpson I hope you will correct me if I
am wrong, that your KRP test is identical with
the RPCF test, the antigen in both being the
same protein fraction of the Reiter spirochete.
It is my understanding, and again Dr. Simpson
I hope you will correct me if I am in error, that
two factions of the Public Health Serviec are
warring over this. One faction calls it the KRP,
the other RPCF. We have enough troubles, with-
out coping with the results of such family strife.
If these two tests are the same, I wish you people
would get together and give us one name.
DR. KLINE (Boston): I want to ask the pre-
senters whether there is any correlation between
the plasma proteins, particularly the globulins
and the various components. Were they at all
studied in relation to false positives and the man-
ner in which they appeared to disappear?
DR. FRANCIS W. LYNCH (in closing): I want to
thank the diseussers. In answer to Dr. Kline, we
made no study of the proteins in our patients.
Dr. Kostant commented on Dr. Rein's study
which showed a high proportion of false positive
reactions one to two weeks after vaccination, a
time much like the optimum reported earlier by
us. In the present study different periods were
chosen because we had no knowledge as to what
would be best (worst?) with a treponemal antigen
test.
Dr. Schamberg's question was not addressed to
me but we used the 1/5 dilution and Ryprogen
antigen.
Dr. W. G. SIMPSON (in closing): I thank the
discussers for their Comments. I certainly would
agree with Dr. Kostant's remarks that the RPCF
antibody seems to appear earlier in the course of
syphilis, and disappears probably a little slower
than the TPI in treated early syphilis. If we think
of this as being associated with the treponeme, in
other words, the patient's closeness to his spiro-
chete, we can see this a little clearer, whereas the
TPI is more a reflection of the ancient history of
the disease in the patient as illustrated by the
long term studies reported here. There is a lot
that needs to be done before we have all the
answers as can be seen from this study on the
antibody relations of these tests.
With regard to Dr. Schamberg's comment, 1
am sure he would not advocate that we call the
Kahn test and the Kolmer test both by the same
name. So minor differences are reflected by such
names. The KRP has been maintained at a
constant level of sensitivity. If I had brought the
figures along I could show you some difference
between the KRP and RPCF on the same speci-
mens in the long term syphilis study. So I think
to distinguish these tests certainly during the
early phase, we needed a distinction of the test
names. These are minor differences, to be sure,
but I might add that of 7 Reiter treponemal anti-
gen tests entered into our SERA study, as far as
I know only two were doing exactly the same
procedure. One laboratory was even using a com-
pletely different antigen. So you could see the
confusion if we referred to all of these as "RPCF"
tests.
